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Abstract 



A magnetic recording medium having first undercoating layers 40, 40* formed directly or via substrate face 
undercoating layers on a substrate 40, second undercoating layers 42, 42' directly formed on the first 
undercoating layers 40, 40', magnetic films 43, 43' formed on the second undercoating layers 42, 42', and 
protective films 44, 44' formed on the magnetic films 43. 43'. Clusters having a large amount of oxygien ar 
dispersed on the boundary face of the first and second undercoating layers. Preferably, the first 
undercoating layer is made of an alloy which includes two kinds of elements in which the difference 
between oxide forrnation standard free energies DELTA G DEG of the elements at the temperature of 250 

DEG C is large. P 
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m 1 tmm(Dmmm^mmvit. 

[0042] <lttt« 2 >±mmmm 2 -r?, Btft^T± 

[0 04 3] :$:||M0)J 2 <Z>ffi[^IB@j$(4£<D^lSl:^[t 2 6 
4 0 x;PX^y HTtfcfeftI 2 <Dl8^IS®Ji«:J: 0 fciW 2 

0 ox;i.;^.7"y h-@fl[ie5<. 

as r • t ttS 5:*fe7X • 5 5'D>T*-3fc, IIJfiCaj2 
oat§C££ljeiC^T»v • I s bltO. 9 8X10 
(emu) tlt«lE«2®-5-n©l. 8 1X10 

-'5 (emu) iZldLS 4%\zm'Ph^ittb. mi^y'-C 

S210kBPI. h^-yi'2&S9. 6kTPI©*f1: 

bfctd^. mmM2<Dm%^mmmtitmm2(D^n 

tt««i|2®«Mg2S«M*fX?ttS/N3&<^SL. m 

[0 044] <mmm 3 >±i2iijgcaj 1 tnm.<r>mm^ 

-€-W±{CiPS 3 0 nmOTS 5at%Cr-15at%Z 
r-&^^ei^C-5^ 1 TifeM^r, iP^ 2 5 nmCDS 0 a t 
%Cr-15at%Ti-5at %^'^'^t^<hl3.^f^2 
T%18*. P$ 2 2 n m© 72at36Co-19atS6 
Cr-lat%Ti-8at%Pt -S-^ItSttK*. $ i 
\ZW^ 1 0 nm©;*7-d^>«SaM*Jg<«L/i. MJ^fiKS? 
SiUTHiSfiaJl <i:(gi;tt^iCX/Vy^SB*fflV>, ^ 
i'hSg^T^KLfc. &K«)}g«^©7;U=r> (Ar) 
^:^BE»4-r '^TSmTo r r tUfc. m^^Oi^-^ 



■V >y'?©gE^5i-JEtt«9 3 X 1 0 (T o r r ) 
[0 0 4 5] ^1 T%]K«SS*4#ICllP^Li4tiTS 1 

2 4 CCiT-JlIl.^L, ^W^K'fb^-C7 9mo 1 ?6A r 
-2 Imo 1 XOim^^iJT.^m^'^^T.m-hZmT o r 
r (JEfXSKSe s c em) ©HBB^tr 2|}>ra«L. ^<D 
±roS-MS-Jgfi£L)5:. cn«±t2PO, • tTSmTo 
rrXO. 2ix2g>=l. SXlOMTorr* 

[0 0 4 6] <M:*i«fiSJ3>±tB*JS«»l3T. Kfli^Ti 

[0 0 4 7] 3 <7)ltt^gE£liXf<c<Dfiia[:^» 2 6 

8 0 x;i'7.5^ y \^-Q]tiStm 3 WJK^IEgjSE^tJ: D t)*?J 2 

«B r • t«6 QfJOT. • 5i'D>-C3&o&. ll2iSfi»l3 
<Z)I8^IBSi«#T«v • I s bttO. 8 9X10 

-'5 (emu) tit^m3<D^n(Dl . 44X10 
-'5 (emu) IZML6 OXizmOLfarzib. mW/^ 

x*>c:n»c?*jj:L««j4 o%<sMT^fc. n^m-h\iwm 
hitwaimm.m>$.x\t.mmm 3 . \m.m 3 1. %\z^mm 

«2 2 5 kBPI. VyvCrm^^. 8kTPI<i!)*fr 
b^ctCl^. 3IJgCai3©]K^taSj»«:«Jtl!iM30-5-n 

tfc««3o»«cT?tts/N*«5Fsu, mw^m^m 
[0 0 48] <mm&i 4 >mmm 1 iimmnmm^t^m 

S(E&«SE{t:*fP«bfc. ^a9 5mm. rtS2 5 mm. 
mtSO. 8mmCD9 6w t %A 1 -4w t %Mg<oafi. 
WiiSEtCS 8w t %N i - 1 2wt % P*^^?^^;* -y^r 
S*J¥^^An 3 Mmi^^Si^J^fKLfc. 

)5<2 nmtTS^ST^ttfcW^b. J5fe#. ^^CiatL. 

8862-262227 ^^ffitCffi®) Srffll^i. fiSt«)# 

lilted -fr/SiTi^ ^> X i7 ®(Oisg<MtcJf bo ft?) c i: tci 

[0 0 4 9] C<DX^\zmmVfzm^<D±\Z, J?$2 0 
nm(7)6 0at%Co-30at%Cr-10at3«T 
a^^i-^iEyfi^miTmrnt:, J?S 2 0 nm©8 5 a t 
%Cr-20a t96Ti ^^*^e.:iS:S»2T^*. m 
2 0 n m<D 72atXCo-20atXCr-8at 
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i7 h91^r^mLtz. ^m<om^m<DT)Vzl> (Ar) 
•V >A©K^^J-JE«*«) 1 X 1 0-9 (To r r) Tfeo 

it. 

(0 0 5 0] m iTissLmi&wi^Mmi.y3.\>-^^m-cmi 

2 7 CC^TiOlSiL, •?-O^S!<t:^1?9 8 96A r - 2 % 
0,ii^:<f^(0ffiij4mTo r r (:ffX8S»8 sec 
m) ®lliB^lC3S>ra®U. ^■cD±©SJK^}gfi£L;t, 
Cltl«±l5POj • tl?4mTo rrX0.02x3|J> 
= 2. 4X1 0-*m (To r r • fj-) iCffi^T-S. ±S 

« SriSttm <i: L T^^ U fc. 
[0 0 5 1] Sfc. *5!WO*5g^JJCfflt.^^c:M>gfi!t^M 

^ tcS 1 TittJSJgJSJt^Tl* 6^ 2 TttiK^SrJ^jSK-rs * TO 

[0 0 5 2] <iias0!i 5 >mmm i tf^^ommTis 



iP^r 2 5 nm(D6 Oa t%Co-30a t?6Cr 
- 1 0 a t %Z r^^d^e/i^lglTifeK*. j5S2 0 
n m(D 85at%Cr-15at96Ti 'a^i)->'b/i^f^ 
2T*]K*. 2 0 nm0 7 5ata6Co-19at 
%C r - 6 a t %P t ^^ffitt^S, $e>lCJPSlOn 

T;U3f> (Ar) :<f;^£EfiT'^T6mTo r r tUfc. 

1 X 1 0-» (Tor 

r) Tabofc. 

[0 0 5 31 ^1 yvmt.wss.^wm\.is.\>^msn:m^ 
b. ;*:icl)n?^^T5>:/t:-^-»rio 2 7 orsTira 

O, • tTiKj2X 1 0-» (To r r tCffiST-S. 
[0 0 5 4] £A±©||Jfifi»J&tXtfc««f!llCO»riT. -t-Jl-e 

n©±i5»<!iiiie«* s t ae>T« 2 cs^-r. 

[0 0 5 5] 
[«2] 



^ 2 







P02 -t 
(Ton • sec) 


V • Isb 
(xlO'"cniu ). 


He 
(Oe) 


Br • t 
(G • /iin) 




60at%Co- 
30at%Cr-lOat%Zr 


1^x10* 




2170 


. 88.8 




PI ± 


3.2x10-7 


X24 


1850 


87.0 




62at%Co- 
30it«Gr-«at%Ta 


Z4xl0^ 


0.9S 


2640 


85.3 




B ± 


X3xlO-8 


1.81 


2430 


84.3 




85at%Cr-lSai%Zr 


1.3x10"^ 


0.89 


2680 


69.3 








1.44 


2460 


66.5 




60at%Co- 
30at96Cr-lOat%Ta 




as? 


2890 


78.3 




60at%Co- 
30at«Cr-10at%Zr 


2.0x10-^ 


1.12 


2090 


87.6 



[0 0 5 6] *%a^©#aH. ^/ttt-etiicjfiv^s^ifea 
^. w(mt:f&^\^it.^'^. w&mm^^ (oo. d 

[0 0 5 7] 



[ESofB*^citt?B] 

[01] *%BJwa^3egi!««JO^ lTi<6M±H}gfig$ 
[BI2] 4:%l^(^il^lBSll$ft^<9^i^i^i^{5(7>— 



(9) 



10-14386E 



[04] ^^m<Dm%mmmi^<nm^ff3m^mmm. 

m^iRmtmo xmrntan ^->m. 
[0 6] :^fim(Dm%tzmms(D-Mm<D^mm^m 

2 o - -«« 

2 1 -ftj^^S 

2 2 1 Tlt&M}gii)c^ 

2 3 -JnM^ 

2 4-»{i:S 

2 5'"m2Ti&mmgi^ 



2 6- 

27 a. 27 b. 27c. 2 7 d -^fflKJ^J*^ 

2 8 "SJOtBL^ 
2 g-^-f >5^-\'>A 
4 O -Sffi 
4 1, 
4 2, 
4 3, 
4 4, 
4 5, 
6 1 ■ 
6 2- 
6 3- 
6 4- 
6 5- 



4 1 • •■m 1 T«!JS 
4 2* ••^2T«!SM 
4 3 • -mttlg 

44' -umm 

4 5 • -jH^iH 



[01] 



[02] 




SIZ 



21 22 23 24 2S 
/„ ^, ^ 



2.7b 27c 27d 



20 — 

21— --«iA.*t 

22— «1Tifcflt«^t 

23— «)|!!lt 

24 •tt^t.f 

25 - «2Tie.fl|j»rtt ■ 
26— itt1^jgtffi;!tt 

27a .27b. 27c . 27d - - ^MHHAt 

29— y<y-J-vy/\ 



2« 



[03] 



[05] 



133 




0.2 0.4 M 0.8 
(P02-0 (mTorr sec) 




30 



40 50 60 
2e(de9-) 
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[BI4] 
S4 



[126] 




^^^^^ 




40 *«L 

41.4l'"«lTi6rtl 
42.42*"-«2TJB« 



43.43-4fi4t/9l 
44.44 HlLfltAI 
45.45-aaaitJfll 




65 

61— 'SI&ft'NvK 

62 •JttJl'N*KJtefe» 

63"te«ft^^Yg#i&lt% 

6S— Jiet»9 



(II) 0 - 1 4 3 8 6 
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{iiH#^) 10-143865 
[i^BaSl 0¥5^ 2 9 B (l 9 9 8. 5. 2 9) 

[^a^S] iiB84#lfiiffi 10-1439 
ItliS##] #S¥8 - 2 9 2 4 5 1 

GIIB 5/85 
C23C 14/06 
GIIB S/66 
[F I) 
GIIB 5/85 Z 
C23C 14/06 T 
GIIB 5/66 

HSmal spJ«13^2fl28H (2001. 2. 2 
8) 

immmiE 1 ] 

$ nx Jii s 5 X 5' $ nx <5 
^?)^^;a:^miTtfiiig.h. 1 Tiftiejitcig^g.egc 

ji^WL. -htB miTMggat;^2Tii!iM(D#StC. 

nti&Wi^mTi&m±.\zmA^ixr\,^i, zLji^t^WLt-j- 



[it*«9] ±§5^ 1 Tmmi. miSL±\zm.^m^-^n 
x^^^;iii^i^m}it^mi!itm2 ^sM<Dm.m.^@Lmiii. 

imium 1 0] -hgamiTtfiflg tt. sM^iintciafejKfiK 
grnfeS«^iiTa!iie±tc?giieg^nxv^^:^^»»«j: 
-r ^gj^jg 2 gsa^cpa^gastj^ij:. 

■^•rgg)m?^-£)2aUJig>^^;6^g,;^j:.5^lTaga.t:. 
feglTttll8±(Cii[«iBg^nfe%2Ttf!lBj:. »g2 

g«;5tM^»tCil^kjcnx;a:a>»7X^36t^iir^nx<r> 
^ffllMgBgtjS^.i:, ^aM§H@i8^flcg?^StrjtftSLxa 

ata6-r-5aM^'y HaiftSBj:. ±gg^^^-y H^toM^ 

•^-r^g)S;^-S>2ai^±g>^'^;!i^'^;^0. y^JU^yX 
^^?>^g,7a:-5^lTtfim.h. 1 TiaBi±tca^iBlg 
j?nfem2Tft!lgifc. fem2Ttf!gi±tCBBBgFnfe«<^ 

gg^b L-^-r i^Tc^o 'J ^fs.mmi}mmm\zm\v,^tvr 



Ms- 

m^mi 8] ±gB«^ja&iit< t<omiTaiiett. 
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mtC@-rB#FalTfe-5) X 1 (To r r » ^) 
±. 1 X 1 Qzl (To r r • f») IUT<PBa«-rTg>. 

ii-r^) atl 5 0 (k J/mo 1 Oj) BL_h<Olgatfe 
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